Introduction
Sarcoidosis is a systemic disorder of unknown etiology, pathologically characterized by the presence of non-caseating granulomas. However, endocrine involvement or complications in this disorder are uncommon (1) (2) (3) . On the other hand, Cushing's disease is characterized by pituitary tumor associated with excessive secretion of ACTH,resulting in hypercortisolemia in the patient. Here, we report a rare case of Cushing's disease complicated with sarcoidosis, in whoman inverse correlation was observed between the disease activity of sarcoidosis and the plasma cortisol level. The clinical association of both diseases in this patient is discussed.
Case Report
The patient is currently a 32-year-old woman. She was first diagnosed as having Cushing's disease in 1985 as a result of careful examinations of five years of symptomsof obesity, hypertension and hypomenorrhea. The endocrinological data from 1985 examined in our department is summarized in Table   1 . Briefly, 24-hour urinary excretion of 17-OHCS and 17-KS were high, respectively. Plasma concentration of ACTH,cortisol and DHEA-Swere high. Oral administration of one mg dexamethasone failed to suppress the plasma cortisol level.
Computed tomography (CT) of the head revealed a low density mas s in the pituitary gland, suggesting a pituitary microadenoma. Then, in 1986, she underwent Hardy's operation and the histological finding of the operated specimens was basophilic pituitary adenoma, supporting the clinical diagnosis of Cushing's disease. In 1986, because of relapse, she was first treated with sodium valproate, but, her plasma cortisol level continued to be high. In 1987, she was reoperated and followed with pituitary radiation totaling 60Gy. Since that time, she has been treated with sodium valproate and bromocriptine, and her plasma cortisol level gradually decreased in accordance with the improvement of her symptoms. In June 1991, she noticed skin eruptions on anterior regions of her legs, which gradually developed into painful erythema and subcutaneous nodules. At this time, her plasma cortisol level already decreased to within normal limits. In February 1992, chest X-ray showed bilateral hilar lymphadenopathy ( Fig. 1 ) and a CT of the chest revealed bihilar and mediastinal lymphadenopathy and small scattered nodules in the lung field. Systemic scanning with 67-gallium citrate revealed an increase in bilateral hilar lymph node uptake of 67-gallium nitrate. For further examinations of skin eruptions and bilateral hilar lymphadenopathy, she was admitted to our department on February 24, 1992. On physical examination, central obesity, moonface and buffalo humpwere seen. Erythemas and subcutaneous nodules were observed in the anterior regions of legs and palm of the hands. Spontaneous pain and tenderness were observed espe- cially in the erythema of the legs. None of these lesions had ulcerations. The eye examinations showedanterior uveitis with small granulomas at bilateral iris. There was no peripheral lymphadenopathy. Pulmonary, cardiac and neurological examinations revealed no abnormalities. Laboratory findings showed a white blood cell count of 6,700/mm3 with 12% band forms and 1 1 % eosinophils. Erythrocyte sedimentation rate was 25 mm/h, and C-reactive protein was 9.7 mg/dl. Liver and renal function were within normal limits. A biopsy specimen obtained from the subcutaneous nodules of anterior regions of the right leg showed noncaseating granuloma containing multinucleated giant cells. In addition, a specimen from the erythema of the samelesion showed granulomatous foci mainly composed of activated histiocytes and lymphocytesscattered in the subcutaneousfibro-adipose tissue with some multinucleated giant cells, and extravasation of granulocytes and erythrocytes (Fig. 2) . Based on these clinical and histological findings, she was diagnosed as having Cushing's disease complicated with sarcoidosis. During the hospitalization, she complained of general fatigue and appetite loss, and her plasma cortisol level was often decreased under normal limits. Importantly, hypocortisolemia seemedto worsen her skin sarcoidosis. Since subclinical adrenal insufficiency was suspected despite the normal response of plasma cortisol to rapid ACTHtest, ten mg oral hydrocortisone was supplemented. In addition, because of occular sarcoidosis, treatment with dexamethasone eyedrops was administered.
After replacement therapy with hydrocortisone, her symptoms, erythemanodosum and subcutaneousnodulesweremarkedly improved. Her clinical course of sarcoidosis in relation to the serum cortisol level is summarized in Fig. 3 . ported to be around 1%(2, 3), and usually causes diabetes insipidus (4, 5) and various degrees of impaired secretion of anterior pituitary hormones (2, 3, (5) (6) (7) (8) (9) . Involvement of the adrenal gland is sarcoidosis is also rare and sometimescauses primary adrenal insufficiency (4, 10, 1 1). In the present patient, no proof suggesting such adrenal or pituitary involvement was obtained although it is very difficult to completely exclude the possibility. The decrease ofTSH, GH, and gonadotropin levels in serum are probably due to the pituitary radiation.
To our knowledge, with the exception of the present case, there have been only 3 case reports describing the co-existence of Cushing's disease and sarcoidosis. McDaniel et al (1) reported a patient with Cushing's syndrome who had sarcoid granulomas, predominantly over the patient's knuckles. In that case, after a bilateral adrenectomy, the excised adrenal glands were revealed to be histologically normal, and the cutaneous nodules on the hand were noted to be markedly improved.
Cowdell (12) syndrome. She died of hypertensive cardiac failure, and at autopsy she was found to have generalized sarcoidosis with involvement of the anterior lobe of the pituitary, and adrenal cortical hyperplasia. The third case, reported by Akamaet al (13) in abstract form, simply stated the fact that Cushing's syndrome due to primary nodular dysplasia was complicated with sarcoidosis. Although all 3 cases were not fully documented especially from the endocrinological aspect of Cushing's syndrome, the extreme rareness of the co-existence of both diseases including the present case suggest that Cushing' s syndromeand sarcoidosis are coincidental complications.
The more interesting point of the present case is that sarcoidosis became apparent with the reduction of the serum cortisol level following the treatment of Cushing ' s disease and that the disease activity of sarcoidosis especially typified by skin eruption was aggravated in relation to the decrease in the serum cortisol level and was improved with hydrocortisone treatment. Since the beneficial effects of steroid in the treatment of sarcoidosis has been well established, these facts suggest that the excessive secretion of cortisol due to Cushing's disease might delay or mask the active inflammatory stage of sarcoidosis. However,this maynot be true in every case of Cushing's syndrome with sarcoidosis since in the case described by McDaniel (1), skin sarcoidosis was reported to be rather improved after a bilateral adrenectomy. More cases are necessary to evaluate the effect of steroids on sarcoidosis in Cushing's syndrome.
Further, it is important to note that erythema nodosum was observed in the present patient as a manifestation of skin sarcoidosis. The incidence of erythema nodosumin skin sarcoidosis is highly dependent upon racial and geographical differences. Erythema nodosumin sarcoidosis is relatively commonin patients in Europe with an incidence of around 30% (14) . However, in Japan, it is an extremely rare feature of skin sarcoidosis with an incidence of only 0.7% (15) . Thus, in this sense, this patient is considered a rare case in Japan. In summary,we presented a rare case of Cushing's disease complicated with sarcoidosis. The disease activity of sarcoidosis appeared to be affected by the serum cortisol level in this patient which varied following the treatment of Cushing's disease.
